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- peer eof 
“ ‘This paper aa one of a soriee: ‘being prepared by the United States Bureau of 
Mines on mining practices, methods, and costs in the various mining districts of 
the United States. 


The property of the Silver King Coalition Mines Co. is situated in the 
western part of the Park City mining district, Uteh; about 14 miles southwest of 
the town of Park City. The elevation at the collar of the main shaft is 8,137. feet 
above sea-level. 


Park City, a town of about 4,500 population, ietcexecaans: two railroads. 
A branch of the ins & Rio Grande Western Railroad connects Park City with Salt 
Laxe City, 32 miles westward, and a branch of the Union' Pacific Railroad connects 
the town with the main line of thd railroad at Echo Junction, east of Ogden. 


In 1929 the Silver King mine produced about 180,000 tons of lead-silver-zinc 
ore, most of which was treated by flotation in the company's concentrator. 
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“HISTORY 


The Park City district, famous for therichnews: size, and continuity of its 
silver-lead ore deposits, was a farming community first and a mining camp afterward. 
The pioneers who in 1853 settled the fertile velley called Farley's Parx looked on 
the area as one valuable chiefly for its rich. land, abundant pasturage, and thick 


sett na ce aan A ct a a ae 
1 The Bureau of Mines will welcome reprinting of this paver, Se the follow- 
ing footnote acknowledgment is used: "Reprinted from U. - Bureau of Mines 
Information Circular 6371." 
2 One of the consulting engineers, U. S. Bureau of ines, and general manager, 
Silver King Coalition Mines Co. | 2 th 
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groves of aspen, pine, and fir. Erosion had rounded off the mountains and 
effectually concealed the vast mineral wealth lying below the surface. The 
principal outcrops--the Ontario in Ontario Canyon, the Crescent on Crescent Hill, 
and the Woodside in Woodside Gulch--were merely small knobs of high-grade lead- 
silver ores, which for years eluded the search of Poceuceeanee 


The first ainine claim ie the district was the Green Moneter: ocatea: in 
1869. In 1870 the Walker and Webster mine was located. Iwo years later Rector 
Steen discovered the Ontario mine, an event that was to determine the future trend 
of industrial operations in the Park City district, stimulating large-scale mining 
operations which have flourished continuously for 58 years. 


With the discovery of the Ontario fissure system and with its value 
proved, other ore-bearing veins were soon found which made the district world 
famous. Driving the Ontario tunnel (1888-1894) a distance of 15,000 feet and the 
completion of other drain tunnels have ence facilitated mining in the district 
ty lowering the water level, . 


Rich float found in the vicinity of Woodside Gulch led to the discovery by 
Fred Willmen and John Farish, in 1588, of, the outcrop of the vein system now com- 
posing the ore bodies of the Silver King Coalition Mines Co. The present holdings 
of this company are made up of the claims, acreege, and interests of a number of 
smaller comnanies which started operations independently but have been acquired by 
purchase or consolidation. The company now owns property embracing about 4,300 
oe with more than- a miles. of. janderground workings. : 


GEOLOGY AND ORE DEPOSITS 


Abeoraine to the UniteaStates Ceolocical "survey the sediments of the Park 
City are. limestones, sandstores,:-quartzites, and shales of Carboniferous and 
Triassic age. The more important, of these from the point of view of ore deposits 
are the Parx City limestone of upper Carboniferous age, and the Thaynes formation, 
comprising limestones, sandstones, and.shales of Triassic age. The strata have 
been arched, forming part of the Paris City anticline which has been broken by many 
faults.. These sediments were intruded by diorite and diorite porphyry magmas whicft 
metamorphosed. them and caused the Cevosition of metallic sulphides. Subsequent 
fracturing in a northeast-southwest direction occurred, and permitted renewed 
deposition of sulphides. Further faulting in a nortlwest- southeast direction 
presumably gave access of surface waters to the primary ore bodies causing oxida- 
tion of the sulphides. This faulting also caused some displacement of the ore 


bodies. 


Ore ‘deposite in the Silver King Coalition Mines property are of two xinds: 
Lode deposits and bedded replacement depvosits. The mincralization is associated —— 
with fissures having a northeast-southwest strike that carry lode ores in the. 
quartzite as well as in the limestone. The most productive formations are the Pari 
City.and the Thaynes.. In these formations are found the bedded stopes. . While -re- 
placement ores are restricted to certain members of. the two formations occurring at 


& Soutwell, J. M., Geology and Ore Deposits of the — eity PESUEnews sia 
U. S. Geol. Survey Prof. Paper 77, 1912. °° | | 
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different horizons, the most valusble and productive deposit occurs in a limestone 
bed in the Park City formation aout 10) feet apove. the Weber quartzite. Another 


very productive horizon is on the. contast of the Weber quartzite and the Park City 
limestone. a 


Bedded or replacement devosite as a rule. are ‘Lenticular in outline. The 
margine are irregularly lobed, some of the-lobes or arms extending hundreds of feet 
in distance from the main deposits. Sore of the bedCed deposits have been 
continuously productive for more than 10,000 feet along their strike, with no 
indications of a decrease. eitner in metal content or the dimensions of the ore 
deposit. S & oh | | 


Lode deposits are found in fissures that appear to be the channels through 
which the mineralizing solutions circulated ard formed the replacement deposits in 
the limestone beds. Deposits of this character lie along a continuous, master- 
fractured zone rather than in a large number of small fissures. 


The | ores carry lead, ginc, silver, gold, and in sore places copper. 
Metallic content of the ore in many stopes in the property has increased with depth. 
The lodes being worked at present consist of disseminated seams with fair-sized 
bunches of rich sulphide ore occurring in the fracture zones. In general, the 
fracture zones are weil-defined and persistent. Production of the lode deposits 
is estimated as totaling 5 per cent of the total output of the Silver King 
Coalition. 7 een Une remaining 95 per cent comes from bedded replacement deposits. 


Ore ataerare at the Silver. King Coalition Mines consist of galena, pyrite, 
sphalerite, tetrahedrite and their oxidized products. Gangue materials are country 
rock, quartz, azarae eek fluorite, and rhod6échrosite. 


"PROSPECTING AND EXPLORATION 


.In the past a small amount of diamond drilling has been done ~ principally, 
however, to secure geologic information. Pecause cf the irreguiar nature of the 
replacement ore bodies, diamond drilling fails to yield conclusive data. 


Geologic factors affecting the ore deposits have ‘been carefully studied and 
are well established. ‘the principal method of prosvecting consists of drifting in 
the quartzite beneath the Park City formation and, wherever practicable, upon 
mineralized fissures parallel to the strike of the ore bodies. Sy this procedure 
small stringers of suiphide ore are often found. Ey raising on such stringers into 
the ore-bearing members of the formation, ore bodies may be opened and blocked out 
ready for mining. Advantages of Dr pepecy ane in this manner are: (1) Ore bodies 
are more econonically devel oped and stoved ty way of drifts underneath them. | (2 
The cost of drift maintenance in the Guartzite is less than in limestone or ore. 
(3) Commercial lode deposits are found in the quartzite | Which might otherwise nave 
been overlooked. | , 


Another method of prospecting consists of following the ore iowawara by 
means of small winzes, or laterelly by drifts along the contact or in the favorable | 
limestone beds. From the information thus gained, haulage end working drifts can 
be extended and most advantageously placed for stoping the oré, 
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DEVELOPMENT 


i The Silver King. mine is served by one vertical main hoisting shaft, five 
vertical auxiljary underground’ shefts,-and two drain tunnels. One of the latter, 
the Alliance tunnel, connects with the main shaft 500 feet below the surface and 
the other, the Silver King Consolidated, connects with the shaft 1,300 feet below 
the surface,.: From the Alliance tunnel, 9,60C feet from the portal and 1,400 feet 
below the surface, a: three-compartment shaft has been sunk 800 feet to the 1300 
level, with workings on the 600, 700, 900, 1100, and 1300 levels. This is known ag 
the Silver Hill gsection.. Similarly a three-compartment shaft has been sunk from 
the level..of the Silver King Consolidated tunnel to the equivalent of the 1750 
level of the Silver King Coalition Mines Co.'s main shaft. This interior shaft is 
in a crosscut 600 feet easterly from the main adit of a point 10,570 feet from the 
portal, and-its collar is 1,650 feet vertically below the surface. This is the 
West End.shaft, having workings of the 1500, 1600, and 1700 levels. | 


The Silver King property ‘is so extensive that without ‘these underground 
shafts long crosscuts would have to be run from the main shaft. to ore deposits on 
each level. The alternative of sinking the auxiliary shafts from the surface would 
be. unecondmical because of the rugged nature of the ground and the great depth of, 
the ore bodies. -By sinking shallow shafts close to the ore deposits and trans-_ 
ferring the ore, development costs and capital investment have been kept at a 
minimum. PR , " -. | Oo 


.’. The main shaft has three compartments, two for hoisting which are 43 feet by 
5 feet in section, and a manway 24 feet by 5 feet. Shaft sets are of 10 by 10 inch 
Oregon fir placed on 5-foot centers and lagged outside with 2-inch plank (fig. 1). 
the guides are of Oregon pine dressed to 23 by 42 inches, 20 feet in length and held 
in place by lag screws countersunk in the face of the guides. : 


The auxiliary underground shafts usually have three compartments; the 
hoisting department is of standard dimensions. | . 


To determine the extent and course of the ore bodies, winzes are frequently 
driven on the dip of the ore bodies, which averages 20°. These winzes are driven 
7 by 11 feet in section and are timbered with unframed stringer sets. Track is 
placed usually at one side so that if the ground becomes heavy additional posts can 
be placed in the center. The broxen rocix from sinking is hoisted in small skips. 


Drifts and crosecuts for use as main havlageways are 6 by’8 feet in section 
and are timbered where necessary with the standard drift set shown in Figure 2.— 
Sets are placed on 5-foot centers. i al | ee 


Raises for ore passes and for transferring supplies to the stopes have 
either two or three compartments and are timbered with unframed stringer sets of 8. 
by 8 inch timber. The caps are usually 5 feet long and the’posts 4 feet 4 inches. 
Lagging consists of 2-inch plank placed lengthwise of the raise. Each compartment 
is 3 by 4 feet in the clear; one compartment.is used-for a.manway and for trans- 
ferring supplies. In a three-compartment raise the manway ie in the center. 
Raises are generally driven at an angle of 70°, The ore has a tendency to stick in 
the chutes, and consequently it has, been found that much time is saved in tramming 
if two compartments are available for ore passes. — a 
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Standard rounds for driving raises, crosscuts and drifts are shown in 
Figure 3.: In raisirg and stoping, wet. ctoper drills are used with 1 and 14 inch 
Ictagonal steel. For Grifting and crosseuttin2, Leyner machines are used with 
1-1/8-inch hollow steel, and for shaft-sinking, jJackhamners with l-inch end 
7/8-inch hollow hexagonal steel. ‘Tre bits are of the usual cross tyne, with a 
double taper on the Leyner steel and a single faper on the stoper and. jockhammer 
steel. The gage cf bits is 24 inches for starters and 1,8 inch less for each 
succeeding size. Gelatin dynamite of 35 ani 50 per cent strength is used for 
blasting. | a a. Ss ks 


STOPING 


Practically all stoping is by overnand methods. In the Silver King section 
the type of stringer sets shown in Fizure 4 is used to sumoort the walls. These 
consist of unframed 8 by 8 inch cans 10 feet long supported on three round posts 
8 to 10 inches in diareter and 6 fect, 6 inches long. Sometimes 8 by 8 inch square 
posts are used. Rouni girts 4 feet, 4 inches lone are either spied to the posts 
and caps or held in position by smail blocks nailed to the pest under the ends ef 
the girts. In the largestopes portions are filled with waste to ewpport the 
hanging wall as stoping advances. In this case all available timbers are taken 
out before filling so that they can be used again. 


In the Silver Hill ‘section where the ground is heavier and the timbers are 
subjected to greater pressure the stringer sets are framed as shown in Figure 5. 
The posts and caps consist of 8 by 8 inch and the girts of 4 by 8 inch timbers. In 
mining the flat, heavy ore bodies where it is not practicable to acvance the stope 
as one’ continucus face the ore body is mined in sections avout 50 feet wide and 
supported on timbers. The length of such a section depends on the condition of the 
overhanging walls. ; 


Around the edges of the ore bodies where the thiclmers is less and less 
support is required, 8 and 10 inch round stulls are placed at irregular intervals. 
Headboard of varying sizes and thickness are piaced on the stulls. 


As few holes as possible are drilled and blasted in the ore in order to 
save powder and to prevent shattering the walls and diluting the ore with waste. 
In some cases a single hole is all that is required to breas tons of ore, 


The broken ore is moved dotm the dip of the stope ty hand-shoveling, wheel-_ 
barrows, or cars. Sublevels are driven underneath and in the stores for economical 
trmsportation of the ore. Some attempts have Leen made to use "slushers", and also 
to use a mechanical shovel, but these were unsuccessful, 


Between 15 and 20 per cent of the material broken in the stopes is sorted 
out as waste. This is done underground and the waste is returned to the stopes for 
fill.. In the event that the waste thus obtained is not enovgh to fill a stope, 
waste drifts and raises are driven in places that have merit as prospects or 
ventilation or haulage openings. Such drifts are 5 by 8 feet in section, and are 
run close to the. section of stopes to be filled. To avoid loses of ore that may be 
scattered in the fill when blasting, all stoping operations are abandoned while 
filling is being done. , 
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After a section of stope has been mined out, and before filling, the foot- 
wall is swept clean.. ‘hie is dene with vire becoms and by experienced man. The — 
footwall is. carefully inspected for snail bunches or stringers of, ore that msy have 
been left... Thess often lead to finding profitadle bunches of ore extending into 
the walls, So thoroughly is the cleaning done that after a pope has been swept it 
is aks to see what the nature of the ore was. ’ 


by hand or motor to the nearest gathering switcn. ihe chutes are made of 2~finch 
plank with wooden control gates stiding in cleats naited to the chute sides. The 
ELOOE of the chutes or BtCrEes boxes has a pitch of 559. 


, 
“The ore is drawn off theoush chutes into one-ton cars and ‘teames either | 
‘ 


| A record ee act of the metal production of each sf eeu. The shift bosses 
keep a record of the cars drawn from each stope, from which tonnages are | 
calculated semimontrly. Grab saxnles are taken from all .cars from each etope for 
assay. These are found to run avout 2 per cent higher than the samples taken by. 
the mechanical samplers on the. sur face. Estinates of tonnages and. the metallic. 
content of the ore are adjusted to agree with the figures based on automatic 
weighing and mechanical semoling at. the. head of the mill. By this means it is. 
possible to determine fairly. accurately the tonnage. ‘and value of ore taken. from 
each stope, end alzo-to calculate profit or loss at any time ae UEene the yeee while 
operations are being carried on. . a 


Netural. conditions in’ the Silver. Kine Coalition Mines properties: combine 
to. aid mining. The area of ore--bearing formations is so large that production 
comes from a large mumber of places at the same time, The company therefore does 
not have to. depend on any-single stove for maintenance of unifora production. 
Development is never allowed to lag behind production. At present not more: than 50 
per cent of the Faces of. ecamerctat ore ao the Property are in active operation. 


In practically- all. of the ore mined there is Siouen sinc to make. a profit- 
able zinc product.,..which can. be-separated from the lead concentrates. by flotation. 
Lower milling costs, -better metal recoveries, production of a higher-grade ehippinre 
product, eliminatton-of selective mining, and the fact that-all ores. mined are 
sulphide ores, enable-the- scrape le ‘tO ore ca a profit. eae vere ores that. pre-. 
viously could not -be mined. ~ . - ar es : 


~ 


een ~ UNDERGROVID HAULAGE - 


7 Track in the mada’ haulageways eonatets of 30-pound. raile laid on 4 by. 6 
inch ties, 32 inches long and spaced 2 feet apart. Sixteen or 2OQ-pound rails are 
used in side drifts and crosscuts. Track gage — is 18 anchors and the 
Pienaee grade is cne- hal’: of. 1 pes cent. . ae e. % 


“Mine cars are of the ené-dump box tae (fie. 6). “the body 4s 24 inches | 
deep, 28 inches wide, and 44 inches’ long, with a capacity of 17 cubic feet or from 
1,800 to 2,400 pounds of ore, depending on its character, The weight of the car is 
about 1,100 pounds, ‘The wheels are 12 inches in diameter, with either ball or - 
roller bearings. . The. body is mounted on a turntable so that. it may be eee at 

right angles to the track if desired. = ae 
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Iwo sizes of trolley locomotives are used for ore haulage on the main 
levels. The larger weighs 4.0 tons ai? has a draw-bar pull of 2,600 pounds. It is 
equipped with sted-tired wheels aud two 250-voit ball -bearing mctors, and has a 
speed of 4.7 miles per hour, The emaller locomotive weighs 3 tons, has a draw-bar 
pull of 1,200 pounds, and a speed cf 5.2 miles per hour on level track. About 35 
ga ea hauled ina train. The average haul to the Silver King snaft is about 

miles, 7 ce oe | ae fee . | 


HOISTING 


A 250-horsepower Corliss-type steam-operated hoisting engine serves the 
main Silver King shaft. Flat ropes are vsed on the winding reels. Each of the two 
reels is controlled by a’clutch and can be operated independently of the other. 

The flat ropes are 3/8 inch ty 6 ixchesa, and are meade of 18 strmds of cast-steel 
wire. Each strand is made up of four smaller strands cf seven wires of No. 16 size. 
The strands elternate right and left and are laced together with No. 16 soft iron 
wire. Double-deck cages, each weighing 2,400 pounds, are operated in counter- 
balance. The cars are secured in position on tlie cages by weaus of hooks, which 
fasten to eyes attached to each side a she car. Landing chairs are used on all 
levels of the shaft. eS MO 


The Silver Hill hoist is a double Heel electrically driven, 400-hor sepower 
type. Each reel has an outside diameter of 10 feet ard an inside diameter of 34 
feet, with a capacity of 2,000 feet of 3/8 by 45 inch flat rope. The motor 
generator set takes current at 2,200 volts, 60. pyetee with a rated continuous input 
of 250 kilovolt—amoeres. The ‘generator is a comoutating pols, 6900-volt, direct- _ 
current type of 165-xilowatt capacity. .The skip has.a ceoacity of 52 cubic feet 
and holds about 3 tons. It is provided. with valves in the bottom so that water can 
be emptied when necessary. A cage is hung.below the sxip for transporting men and 
supplies. The skip is loaded from ore bcomeuaauds and. eau into two timber bins with 
a capacity of 75 tons each. 


The engine room at the Silver. HLL. station. is excavated in solid rock. It 
is 110 feet in length with a span of 35 feet. Walls and roof are of concrete 2 to 
5 feet thick and reinforced with steel mils.and.iron beans. The room has an 
elliptical roof, which raises from a minimum height in the: back of 124 feet to a 
raximum height of 50 feet over the head:-frame,.. No eanere other than tnat of tire 
concrete and reinforcing steel has been eves eo 


The West End shaft is sauened with a. 125-horeeoower double-drum electric 
hoist and a skip (fig. 7) of 44 cubic feet or 23. tons capacity. aA cage is hung 
underneath the skin for the carrying of men end supplies. . The station cavity 
(fig. 8) is supported by steel tesms and gunited to orevent slacking of the lime- 
stone. All of the ore bins in this shaft are enuipved with discarded air drills to 
apoly vibration to the bottom or the bins, thus to dislodge the ore when loading 
the skip. Figure 9 300Ws the small skip ‘used. LL, | 
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rete? es “ee 8 TRAMWAY ° eT Eales 
Concentrates and crude ore econ the Silver King Coalition mill er mine are 

transported to Park City by an aerial tramway of Leschen type, 7,200 feet long. 

The difference in elevation between the lower terminel'on the railroad at Park City 

and the upper terminal at the mine 18 1,100 feet. The weight of ore going down is 

sufficient to transport coal and supplies from the railroad to the mine without 

additional power, 


SAMPLING 


The Silver Kine Coalition Mines Co. uatnterde its own sii plant, all 
ores sold to the smelting companies are sampled, and determinations of the metallic 
contents, moisture, and tonnage are made before shipments are Sapeienes to the 
smelter. | 


WAGE AND contract SYSTEM 


About 80 per cent of the underground labor is American, 10 per cent Irish, 
and the remaining 10 per cent of various European nationalities. The following is 
the wage scale at the Silver King mine of ak 1930, for the it classifica- 
tion of underground employees: 


CASEr  w26cc beeen eauwee's “$ 5.00 
Hoist engineer ......¢.- 5.75 
Miner Coeedorscevetoeseons 4,50 
Motorman ...eseeseseeee 4,00 
Motorman helper ....s.. 4.25 
MUCKEY’ sccccnasecettes . 4000"; 
Machineman ..r.cccceves 4.75 
NID PCY naa etevs eee eSinse ae 4.50 
PIDGMAN: -5.0:6:ows.eeceuees 4.50 
_Pipeman helper ......65. © 425 


Powderman ...scccessess 4.50 ) ; 

Pumpman ...csessvee aceers 4.25 and 4.50 
 Shirtboss ......... ike « Ono 

Timberman ........ 5 eg-cavene 4,75 

Timberman helper ...... 4.25 

PY OMMICL isso deb eS as ‘ 4.25 

Trackmean ...... sb Riete acs . 450 and 4.75 

Trackman helper ....... 4.25 and 4.50 


All mining of ore is done by day labor. Many factore enter into the 
production of ore, among them being the size of the stope, the amount of refilling, 
sorting of waste, distance from the chutes, and dilution of ore. SBecause of these 
conditions, mining of ore on a contract basis is unsatisfactory. 
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With few exceptions, all drifts, raises, and winzes are contracted for at 
prices varying from ¢4 to Sil ea foot fcr brealing ard choveline. Terms are governed 
by the size oral phe ead se and. -the - cond sen vf i —~ 


The mine. is: wor red on Te of: two ‘8-hour shifts for all. employees, 
excepting for- umierground compre seoimen, engineers, pumpine ny. cage. nares: who work 
tree 68-hour shit te Geily. fe | i 


VENTILATION: <5 


Due to the larze number of connecticns. between levels and the number of 
openings to the surface at vuritus elevatious; ‘the xine is well ventilated by 
netural air currents. When opsning up a new level waoe.e only one. connection has 
been madé with the level abecve end the ‘natural ventinsdeuion | is not sufficient, air 
is then forced into thé déad. ents’ by méans of’ small fais aiséctly connected to 
motors, 22 eile: 1G J : | | 


°, ei . om ’ Z 


Bes ACE PLANT 


The Silver -King Coalition property is ee Eee Ts concen~ 
trating mill of 8C90 tons capacity: daily, a saroling mill of 500 tons cavacity daily 
and three modern change rooms; one at che: collar ox, tne $3 lver King shaft, one at 
the portal of the Alliance tunnel, and the third’ at the portel of the Silver King 
Consolidated tunnel. here are also blackenith, carren iter, end machine chops, a 
mine supply store room, and a.voerding hovse with sleeping quarters for. c5O men. 
ine company maintains and operates its” own grocery store, coal yard, and. boarding 
house for the benefit of its emolorrees. No profit is rade from this service. Ail 
timber is framed on the ground, Gars, cages, and other equipment are constructed © 
in the machine shops, where all r¢pairs are made. The orcperty maintains- its. own 
eng inee: “ing, staff as well as. ehecintcel ond mechanical ~organizations.. ..--- 

"PRODUCT ON 3 
With the eccention of a very small tornage of apuie ore, the entire , output 
from the mine is treated in the company's flotation concentrating mill. ‘Two! 
products aré niade:. One a high-grade-lead-silver preduct with small zinc. -yalues- 
and the other 4 zinc concentrate carrying a high zinc content and minor. walués: dn - 
silver and lead. In 1929,. the -Si lver Zing Coalition Mines Co. produced a total cf 
16C, 300 ary tons of - ore. Of this amount, 92 ary ‘tons was lease ore, and cl¥:dry 
bene was first class or‘¢rude smelting ore. The remaining 179 ,9f9 tons of second 
class or milling ore was treated in the flotation mill and 34,542 tons of lead: 
ccncentrates and 14,642 tons of zinc concentrates were produced. The average metal 
content was as follows: 
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, Average metal content Se ®, 


Lead 2 | Silver | Gold 7 er 
per cent ounc o Zinc 

Crude first class. ore .... 7.98 
Lead concentrates ee eees 6.9 
Zine concentrates ....... 54.75 
Lease ore .....-++:-+2-:: 2.9 

Table 1.--Sumrary of-costs . 
Name of mine - ‘Silver King Coalition Mines Co. Period covered - Year 1929 . 


Tons of ore hoisted during period - 180,208.460 (Does not include lease Lanes 
Mining method - Stringer sets, stulls and filling. 


Underground costs per ton f ore hoisted 


Lay Ss Compressed- 
Labor |Super-| air drills. Power Explo- Timber| Other total 
vision| and steel cost. | sives supplies | 


Development in. 
ore and in 


Mining ...... ‘ie 

Transportation. 

General under- 
ground ex- 
pense ..... oe 

Surface experse 
(directly 
applicable to 
eed s 
operation).. _ 

Drainage ...... - - -~- | .067 | -- 


_.103_ 
Total ....... | 5.215 | .203 | 854 | 870 | .486 | 1340 | .277 | 7.745 


Note: Transportation incluces all local hoisting from underground shafts and 
winzes and general hoisting in the main shaft to eure ane also trackmen 
| and liability insurance. | eee 
1 Ventilation. 
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Table 2.4-Surmary of costs in units of. labor, power, and supplies 


“wining (stoping Total 


~ Development 


" Breaking (drilling ana ee .709—s|- 934 1.643, 
Timbering eeeev0e-56e 6 a OPES ea T eooceoe e216 e683 - 899 
‘Shoveling and sorting . covvcies | = + 764 © 2.154 2.918 
Haulage and hoisting .......... ee —-—- | ~~ “1  : 2.289; 
Supervision: .,.....ce. cece cere i aie ~ 008 © . 014 . O22 
General, includes some shoe labor. .199 "4 135_ Of 0534 ' 
Total labor underground . eee 1.896 — . §.920 8.055 
Average tons per man per shift . 4.219 J}, 2&.041 993 
B. Power and. supplies: - 2 me | 

Explosives (gelatin) a per “tor (50%) - + (35%) 3.607 
Timber, TOP JOar (cia se wnekecus eooee | PLO, 405. 76 | $44,852.61 : $61,286.37 
Electric ‘power -used at mine, iwh. | _* | | | 14, 006, 750 
Per ton ore sn. Diana vaneenke Sean ee reer Es |. 77.7 
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”  Daveléoment = 
: i ee ‘|Total all 
Sinicine” -Dritte 0 ana orosecute : develop- 
eae: . basi ment 
Linear feet of excavatio 486 "| 22, 335 | 5,485 "1,809 | 2,994 | 33,105 
Size of excavation ee, 1 and 2) 5 x 7 “6 xB]? 6x8 14, 2 and 
: | com = forces au |S COM 
- partment a a partment 
ge properties of 
rock: 4..... eceeoetecii|Med. jhara’ Mea. hard lied, heral Med. hard ved hard 
A: Labor (man-hours: per foot) +) cer eines = Anh aera OE 
_Breaking (drilling ond blgsting) seeededlslestest Det betbeeseeceen 3.864 
Timbering @esee@eenetevpeaenveee @ = eoeesveeede eeceetveeveveveee e202 880202086808 8 @ceeeeeeee 1.121 
Shoveling . 0.060 6 0:0 O00 0 © Oo ew wb Os Oe Ee WO” Sheed bid itis ess eoeevesvseveveen 4.159" 
Haulsge and hoisting eoevueeeveveeevnegenvneveede evvVaeeveevnveevrereeee eee et & 8 @ ® e 5.629 
DUDEFV ISILON: \s.6 sciatic ws scieee abe wt weed ssl Sie lanestadiaieoes stave kde aneentaneaeate 430 
TOtGl LADO: 5.c:666s dd eae ot were eT ee ee ee eee eee Hard ace : 15.203 
Feet per 8-hour shift eeesevoeveeeveenveee eevevneveeeoeeeaetet eo ¢ @ eseoeoeovveeeasee@ ~5e6 
B. Power and supplies (per foot): 
Explosives (cost per prs eee ee Sea ated Sad ee eee an 1.706 
Timber (cost per foot) . ee ern ee en ee er ree : 2497 
Total power 
Air compression (cost per f00t) ...cccccccceccccccccsesscsece - 440 
Hoisting (cost per foot) eeeesveevnenensee8 OvoeereegereentF eevee @ ee =e 
Haulage (cost per foot) ......... ee ee ee ey ere z -- 
Ventilation (cost per foot) .......... a nero ee ears peaatiiatesets nee . 023 
OLHCYr 6UDDL LCS 644.0ssees eacibe ww satskw ete bee ae Kpuvereaiee eee ee : 1.037 
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Table 3.--Detail or costs An ‘ont 8 of Labor, “power, and supplies __ 
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—-—-— Note,- Body fo be made of 4 stee/ 
plate. 2’x2"Angles. Use yy 
rivets. Rivet gage /%". 
Bo/t axle to body with %" 
bo/rs, countersunk heads. 


Figure - Assembly of Skip body. 


Digitized by Google 


